Malignant mixed tumor of the salivary glands is a rare neoplasm, and the majority of these tumors arise from the parotid gland. 1 Histopathologically, 3 distinct variants of malignant mixed tumors are recognized, the most common being carcinoma arising from a preexisting pleomorphic adenoma.
1,2 The second type is the metastasizing mixed tumor, which has benignappearing epithelial and stromal components.
1,2 The true malignant mixed tumor or carcinosarcoma, an exceptionally rare tumor, is the third subtype and is composed of malignant epithelial and malignant mesenchymal elements. 2, 3 Less than 5% of all salivary gland neoplasms are seen in patients younger than 16 years and 13% of these tumors are solid, of which only 23% are malignant. 4 The most common malignant salivary gland tumor in children is mucoepidermoid carcinoma, followed by rhabdomyosarcoma and acinic cell carcinoma. 4 We herein describe a highly unusual patient with a carcinosarcoma of the parotid gland that metastasized to ipsilateral orbit and intraocular structures.
Report of a Case.
A 10-year-old boy was seen at another institution because of right orbital and preauricular masses that evolved gradually during a period of 6 months (Figure 1) . His medical history included trabeculectomy for right congenital glaucoma at the age of 3 years. His records indicate that there was no evidence of an intraocular mass or iris neovascularization.
Visual acuity in the right eye had remained no light perception since then. Magnetic resonance images showed a right anterior orbital and preseptal mass, as well as a large The right orbit and the parotid gland region were irradiated with a total dose of 5400 rad (54 Gy) by 200-rad (2-Gy) fractions. Because there was only partial response to this treatment, the patient was referred to our center.
On our examination, the right eye had no light perception and the visual acuity in the left eye was 20/ 20. On the right side, there was a single large episcleral mass that was fleshy, red, immobile, painless, and hard on palpation (Figure 3) . The cornea was opaque, and no fundus details could be seen. Ultrasonography failed to detect a definable intraocular solid lesion. The left eye was normal. A systemic workup failed to show any distant metastases.
A total right parotidectomy and enucleation of the right eye including the episcleral nodule were performed. Histopathologic examinations showed carcinosarcoma of the parotid gland with episcleral and in traocular metastases. The patient then received 6 cycles of cisplatin, 120 mg/m 2 , and fluorouracil, 1000 mg/m 2 . He did not have any recurrence or metastasis during 50 months of follow-up.
The excised parotid gland was firm and had nodular contours, and the cut surfaces were partly tan or creamy white (Figure 4) . The globe was small and soft with a firmly adherent superior episcleral nodule ( Figure 5 ). There were scleral thickening and posterior staphyloma formation. The site of trabeculectomy through which neoplastic tissues extended into the globe was easily identified. On light microscopy, the tumor was composed of columns of epithelial cells forming adenoid structures and islands of hypercellular cartilage (Figure 6 ). There were atypical chondroid cells showing pleomorphism, and the lacunae contained more than 1 nucleus, suggesting malignancy (Figure 7) . Residual islands of normal parotid gland tissues were also observed. The intraocular tumor was also composed of mixed malignant chondroid and epithelial elements (Figure 8 ). There was no evidence of uveal tract involvement. The results of immunohistochemical and histochemical studies are shown in Table 1 and Table 2 , respectively. The chondroid and epithelial cells contained abundant glycogen, and the luminal surface of epithelial cells had neutral mucin. Almost identical features were observed on reevaluation of the slides of the initial incisional biopsy, erroneously reported as rhabdomyosarcoma.
Comment. This patient underwent a series of extremely unusual events, including parotid gland malignancy with the exceptionally rare form of de novo carcinosarcoma at the age of 10 years and metastases to the orbit and epibulbar tissues, with intraocular invasion through a trabeculectomy site. Patients with malignant mixed tumor of the parotid gland usually have onset in the fifth decade of life (range, 7-86 years), with a history of a mass of 10 to 50 years' duration. 5 Carcinosarcoma composes only 0.4% of all sali- vary gland tumors, and, by definition, both epithelial and mesenchymal components should fulfill the criteria for malignancy and typically metastasize together. 3, 6 Criteria for malignancy include destruction of normal tissues, invasiveness, cellular anaplasia, pleomorphism, and atypical mitoses.
2 A high-grade ductal carcinoma is the usual epithelial component, whereas chondrosarcoma is the most common mesenchymal component. 2 However, fibrosarcoma, leiomyosarcoma, osteosarcoma, and rhabdomyosarcoma may also be encountered. 3, 7 Our patient clearly showed definable carcinomatous and sarcomatous areas in the primary and metastatic tumors. Carcinosarcoma may also develop years after irradiation of a pleomorphic adenoma.
2,3 Our case probably represents carcinosarcoma arising de novo, which is another rarity in itself.
Controversy surrounds the cell of origin of malignant mixed tumor in general and carcinosarcoma in particular. There is recent evidence that myoepithelial cells may serve as a common stem cell for both carcinomatous and sarcomatous components. 8 Myoepithelial cells express keratins, vimentin, and S100. 9 Tests for smooth-muscle actin and muscle-specific actin may be positive in 50% of cases, whereas tests for carcinoembryonic antigen, which indicates luminal differentiation and epithelial membrane antigen, are typically negative. 9 Neoplastic chondrocytes express vimentin and are thought to develop by metaplastic myoepithelial cells. 10 Our immunohistochemical staining results support these findings.
Malignant teratoid medulloepithelioma must be considered in the differential diagnosis of our case. This tumor may cause neovascular or angle-closure glaucoma, and histopathologically it may contain undifferentiated neuroblastic cells resembling retinoblastoma and heteroplastic tissues including brain, skeletal muscles, and cartilage.
11 Furthermore, criteria for malignancy include uveal invasion and the presence of sarcomatous elements like chondrosarcoma, rhabdomyosarcoma, or embryonal sarcoma, among others. 12 However, a carcinomatous component and the presence of both mesenchymal and carcinomatous elements at metastatic sites are not features of malignant teratoid medulloepithelioma, which shows intracranial extension rather than distant metastases in most cases.
More than 50% of patients with carcinosarcoma develop metastases, and the most common sites include lungs, liver, bones, local and hilar lymph nodes, and central nervous system. 2, 7 To the best of our knowledge, orbit and intraocular structures have not been previously reported as metastatic sites. This unique case, therefore, represents a collection of exceptionally rare events and demonstrates that 
